Materials
All solvents and reagents were used as supplied.
Methods

Solution NMR
The 1 H NMR spectra were recorded at 500 MHz and 13 C NMR spectra were recorded at 125 MHz with a JEOL-ECA500 spectrometer.
Synthesis
Pillar [5] arene bearing 10 ethyl groups 1 was synthesized according to the previous paper.
S1
Diynes 3-5 were synthesized according to the previous paper.
S2
1,4-Diazidobutane and axle 9 were synthesized according to the previous paper.
S3
Longer axles were prepared as shown in Scheme S1.
Scheme S1 Synthesis of axles 9 -12.
Axle 10. To a solution of 1,4-diazidobutane (4.00 g, 28.5 mmol), diyne 3 (297 mg, 2.80 mmol) in chloroform (10 mL), tris[(1-benzyl-1H-1,2,3-triazol-4-yl)methyl]amine (TBTA, 74.0 mg, 0.14 mmol) was added. The reaction mixture was stirred at 25 o C for 1 h. To the mixture, Cu(CH 3 CN) 4 PF 6 (40.0 mg, 0.14 mmol) was added, and the mixture was stirred at 25 o C for 24 h. The solution was poured into n-hexane and the precipitate was collected by filtration. Column chromatography (silica gel; ethyl acetate) afforded a white solid (axle 10, 506 mg, 1.14 mmol, yield: 41%). Figure   19 ). 
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where R is the gas constant, h P is Plank's constant and k B is Boltzmann's constant. Detailed results are shown in Figure S38 -S40. 
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